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The purpose of this invention is to realize high-speed data 
transmission by 

reducing the waveform distortion which occurs when binary digital 
data signals 

are transmitted through a transmission line- A sinusoidal 
reference clock 

signal (Ckl) is transmitted together with data signal (Dl) 
synchronously 

modulated in amplitude. The modulated signals are received and 
demodulated 

according to the received clock signal to obtain the original 
data (Dr2) .In 

the synchronous amplitude modulation, a sine wave (Vddq) having 
the same period 

and phase as those of the reference clock signal (Ckl) is 
modulated to have an 

amplitude larger or smaller than that of the signal (Ckl) 
depending upon the 

information (1,0) of the digital data. This data transmitting 
method can be 

used for data transmission between the microprocessor and storage 



device of a 
computer . 



B R5 * 




(11) BI8ttK*3- 
(22) SRttKB 

** 5 P7AS5442 



PCI7JP96/00746 
1996*F3fl 22 0(22.03.96) 

1995<Wfl 24 0(24.03.95) JP 
1995^4^25 0(25.04.95) jp 



(71)fflliA (*■*»< i-«T©**HlWC) 

R3:=-tt B3i»f^0f(HnAOn.LTDXJP/JPJ 

(T2) 0 *w5*I^ E#H *' 5r ^' !3TB6 * J<!! ^ (JP) 

(75) **#/tilKX (*BICOHT©*) 

Ma&«(SEKIGUCM. TomonoriXJP/IPl 

T18S *K«S5)-^mffia;*a4-14-6 

0 3t*Eg«^*Tok^,(jP) 

*ii«i£(NAKAGOME, YoshinobuWJP/Jpi 

T205 *MH»*iWlM§4-a-i Tokyo (JP) 

RB 4§(SAKATA, T«keshi)[jp/jp] 

T^ JKKS^m.WllSBr^-ll-^l Tokyo. (JP) 

«ZK«2:(KAWAHAIIA. T«k,yuki)[JP/JP] 

T207 **«K*fcffi|S]#j_ 10 _ 20 Tokyo (JP) 



WO 96/31038 
1»<^10^ 3 H (03.10.96) 



*#»ili(KIMURA, K«fsuukaXJP/JP] 

T196 *WM»*Wh»rM-18 Tokyo. (JP) 
(74) ft35A 

#m± WEW^SUDA.Toshiyuki) 
f 185 KJPC|5H^^^^Hy-ETa3Si 6 ^. 
f- V* h IT/MFt Tokyo, (JP) 

CD »£B 

«. JP, KR. US, *«**<AT. BE, CH. DE, DK, ES FT FK 

GB. GR. E. IT, LU, MC, Nl. FT. SE). 



<54,T,fl ' : ^^S£?£^™° D AND TR^SMISSION^ECHPnON CIRCUS USED THERE- 

(S4>***** «tCWH-«; 3WWiMttt«t«i«« 

(57) Abstract 



of 



. . . ^ purpose 
«us invention u to realize 
tugn-speed data transmission 
by reducing the waveform 
distortion which occurs when 
bmxz y digital data signals 
are transmitted through a 
tratumiasion line. A sinusoidal 
reference clock signal (Cki) 
» trwumitted together with 
da* signal <D1) syncfaronoualy 
modulated in amplitude. The 
modulated signals are received 
«nd demodulated according 
«o the received clock signal 
to obtam the original dau 
m the synchronous 
amplitude modulation, a 
ime wave (Vddq) having the 
"me period and phase as 
thoac i °f the reference clock 
signal (Ckl) is modulated to 
nave an amplitude larger or 
smaller Jan that of the signal 
depending upon the 
information (1,0) of the digital 
dat* This data transmuting 
method can be used for data 
transmission between the 
microprocessor and storage 
device of a computer 




<s7) m !ll<) f < 5J*?-»fi* sfiiSI,1,i:filts 

ffi ffi a> £ 5S St ( V d d q ) ©iEBSrx-f f * 
(1.0) U,t, ±E»S* 

%i * 3 . 

32 ,t;:^*0^*n7'n-fe*ir*e««« 



AL 

AM 

AT 

AU 

AZ 

B A 

BB 

BE 

BF 

BG 

B J 

BR 

BY 

C A 

C F 

CC 

CH 

C I 

CM 

CN 



7 yW<-T 

at— * 
/<A"< K* 

7*^# yr 

7*7*:?* 

* -< * 



DE 
DK 
EE 
E S 
F 1 
FR 
G A 
GB 
GE 
GN 
GR 
HU 
1 E 
I L 
I S 
! T 
J P 
KE 
KG 
KP 
KR 




7-f V7> K 
7-< * 7 > H 



KZ *lf7**>' 



11 tj tfyVa^^> 

lc *trh^ T 

*97V# 

^^7**303 

NZ ^--^-7^ 



LK 
LR 
LS 
LT 

LU _ 
LV 7 
MC " 
MD 
MG 
MK 

ML 
MN 
MR 
MW 
MX 
NE 
NI- 
NO 



P L 
PT 
RO 
RU 
SD 
SE 
SG 
S I 
SK 
SN 

s z 

TD 

TG 

T J 

TM 

TR 

TT 

U A 

UG 

U S 

U Z 

VN 



7. a $ 

**** »» 

^7->7Xh 

* * 7 4 + 

t y *£*s 

x^^- * ? x 



WO 96/31038 



PCT/JP96/00746 



B & *eb m 

C 35 W CD £ |fr ) 

«»«l&VHfllM, KC»L< . v>* tf% CP 
"(Central Processing Unit, * *» * * fc) * „ Y ^ 

* a,Jt 7 ^ D ^t»t(MPU) ®tt**tt 



PCT/JP96/00746 



WO 96/31038 



- 2 - 



ie .t«tU- H ^K.. LSI***-* 



u * .< ii -i ^ # # $ ^ £ ^ x v * S ° 
1CE»^SS(^< **** Xot: 

A « * i. * - © a b 5 * * a < k ° s 
st at**- 

H js© A * * fa*** 6 1 _ . 

as*****®®*' 79 ®* 8 '"-® 1 '*** 



9O31038 



PCT/JP96/00746 



- 3 - 

7 4, l7 5*m?ZoZZ-CltXliit}W?tf&3:K 
*££*Lfc*<,.AliJ:&&»©*£, «*©*££* 

^ ^ t < * * fc o , »»©&*i«:-ji*# < & s . 

^ 3. ft 21 C T . ft * /B v> e 4i T * SI m (Hi 
* ) Sft^B 1 8 \Z*k + . £ 13 B l 80liffi*Sl 

8 1, pMOS h7>^^$I^nMO S h7^^^ 
*#£&Sttl&l3JBl 8 2 , 1 8 3 RTf 
l'84Ho. it® I V 1 1 ^ e I V 1 5 * tt 

> /<— * 0J» * L , NAND2ttNANDBB, N 

0 RtiNORIslKS^lt. I & 4 \*{t 

s ■** a* a o u t srM^^>fcr-y>^tt«ii;i-s. m 

^Do e*<«l/^jl,©fc*ttA#fc*I n tB 

ib S ft S . - «8 IC , A *> <I # I nfc36±-*-S|<l« 

© F>3 SB H] & 1 7 80 f«7>^^^fl)t^Xli/J\$ < , 

Hi * « I 8 l©h9>S?**©#-tf>C*<*&VNfc© % 

1 > - $ n & m ^ * . 

SI 8©2SfiBB£-J3^fclR©ft2S8J8©S'$;iU 
-i'a VieSCSii 5:1 1 9 Cgt. Z O S. =l \s 
- a > T- l± , &©*#«: J8 . « ifii « l± , Vdd 

1 . 5 V, V s s VT*5. Gliffili^tt^ 
>kr-**>*$:50Q<!:L, S£fc2cmi:Lfc. & 
» l± , fil E V t t & 0 . 75V, ISRt tHOQ, 



WO 96/31038 



PCT/JP96/00746 



T-V © J y # V * y ^Ltt 1 0 nH , S ft C tt 
£ & T . 

©a«*Jttf««*-c©** IO - 293kt ' IO30fe 

Vtti:»t57-^>(i0. 22VT*'j/:ni4 

^«©««"0. 4V©5 5%T'*S. ZLOft/h^*^ 

e t -r * . 

«fc »j «* C ft * . ^-^f-^^^^^^ 

f ft *» t, . vlf-#-K 200±CDRAM©^=Ey 
=E 3 - * 2 0 2 ^»IEatfc^^ :E,J 2 0 



WO 96/31038 



PCT/JP96/00746 



- 5 - 

iO^'JA7 2 0 7 Tl«S*iT^«,B20 (a) 

0#ffiEIK$ria2 0 ( b) i:g t , -, C>?1J2 , 0 

4 K*f L lo©;^ 2 0 7 ^Lta»(D^ij* ? 
20 1- l- 201-7i<gS^tU5, * 

* 2 0 .1 - 1 ~ 2 0 1 - 7 , 2 0 4 tt L S I ^ T - , 

iSite&Sg&fctRt t fC J: y , & J£ ^ jfi (fllJEEVt t) 
tSl^tTV^. 2 0 4 &iSf LS I, ^=E'J*^ 
20l-N20l-7HlLSItt.i. ;* =fc >J 
^^201-1-201-7 ©W»*£tt±-c HI b "C 

* S , IBlfflfcft^^.jjjj^ 0 1 - 7©»«8|5i 

& K , @20©LS I 2 0 4 0gj|lS 2 0 8 i: I 
T , @1 8<D0K1 8 0 Zm^T siJVZ&mZfiZ^ 

W f . L S I 2 0 8 i^«i l o n sCgi»5J|f 
L , LSI 2 0 8 oaij|l, LSI201-1, 20 
1 ~ 4 RTf 2 0 1 - 7 Vftmmn <D&J&* *tl?tl I 
0 3 1, 10 3 2, I034Stf I037fCit t 
3««»K**fcy U > ¥ > 



WO 96/31038 



PCT/JP96/00 746 

- 6 - 



»0. 09Vt*5. :n^ffl!<Ojli0. 4V(D2 

t i> 5 . 

s i ***** 

^ n v 9 ^ ? _ * 05 g a |* , 122 ( a ) l^ti^ 

| ff BYddHVss*.tlh*. 

S I 2 2 3 - 1 . 2 2 3 - 2 - 2 2 3 - 8.-**** 

a-tt**v**«, r -^182 2 1 0f-n^ 



WO 96/31038 



PCT/JP96/00746 



- 7 - 

-^Vi'M^tS. fc , 2 2 4 - 1 - 2 2 4 - 8 tt 
lfffl7 '^f , 2 2 5 - 1 - 2 2 5 - 8ttS.fiJi7? 
^ , 2 2 6 -l- 2 2 6 - 8ttCMOSO^-*l 
© Sfi 0 B\ 2 27-1 - 227-8 liCMOSO 

z©P«8jg£fi?&1-£fc«>, -offlSi^f Si: LTi 

$B £ ft T v S . 7 > >f > ^ - 7 i - ^ c o ^ -cii 
&3tf£HFJ£&¥5-5 0 7 3 74-Jftci^L^^e.ft 
TVnJ, 233-1, ■•• 2 3 3 1 8 li L S I , 234 

- 1 - 2 34-8t±jiHiffl7'i'5 1 v 2 3 5-1 - 23 
5-8tt5lffl77f , 236-1 - 235-8 liN 
MOS*-7*> • KU — >Si©»fflE!i&» 2 3 7 - 1 

- 2 3 7 - 8ttfiftS©S<iia»,' 2 3 Stt^.nyJ 
Jfi^r^t-. :0^>^-7i-^l?(±^D-^||23 

SliY^^t 2 3 3 - 1 t, ISCD^b-y 2 3 3 - 2 

- 2 3 3 - 8 t CDHTiTbti, ^lz-rBTCr-J 
i£ tt fr *> ft ^ . * U - y 2 3 3 - 8 *^^ 2 

3 3 - l^-^-drfefeSaii-SIBCtt:. 7. b - :/ 2 3 3 

* 2 3 3 - 1 tta<IJil*n?0ClRlJ(BLTx-*«: 



WO 96/31038 



PCT/JP96/00746 



- 8 - 

§ it M U , x - * ^ n y d7 £ ^"ifiitc 26 s n * z. 

77*2 3.3 - 
-7 2 3 3 - 8^-r-**:fca!f*BK«:, x - £ £ 
^Dy^ttS^'fiCfiSIStii. « -a T . « iz * . □ ? 
^tr-**<HSfiCfi2ISn«fc», 7. * n - ft 

« $ n s . ii>i:©)5?ft?sttt^ □ ? * hi * *< * 

* fc , £©^:'*-7x-*-ctt»i87 s -*fc2&«: 
ISt5fc«), x-*H£&&K£*SH!L, & @ SI ft 
H af — ^ > KU — >£Jfiv*fc7*7-*7* ' n - SS © /.h 

Oll/AMtmtEVt t T - S fit K & 6 ft 1/ 
^JHi.^;K^>fflOnM0 S (233-1 - 233 
-8) ©3R?»ttOtf-ft-o*Jf>«<bW»»«:SW** 

. i©»»fc«iiM"rsfc©ic ftu^;v©«E 

m *<m * 1- s ra a * * . 

( Si W © BB fO 

& s x - * e&^&B-tf^ © * nu-t a m . ft 



96/31038 



PCT/JP96/00746 



- 9 - 

@K5ia^«fiE1-5L S I R3 © x - * £ itUc T , 

7 -z <db m& ^cttnsffRitjsdofl^ijipe 

^-fk=fe®«Lfc{g«L, h x <d % v> x - # e'ai % 

?f^2lfllliII52fclfSfl|.l§l»€r*,-30»«H4ft«1-a 



WO 96/31038 



PCT/JP96/00746 



- 10 - 

E»10gip£ny£{l#©l/'Wl'£:JttfcLx ± £ x - 
fcD?»5) IC & & L T , ±8.&m t n y 2 fe&V 

* 16 9HC J: S S ©_E B « ■ tt > -J£HJH©IE368"C*' 

* , ± E 65 ill 1" * £ 5 s ± E * * * ° ? * 
<1 i: |3J - © & 4§ , lfitt*<±E'fiiil + *£ 
5*_*«*©fl|fii;:j6l;T±E*l»* o 

tt X i± E 96 tt li >5 « -t fc « * J- * » f 5 W W » <■•« « 



WO 96/3 1038 



PCT/JP96/00746 



- 11 - 

^ & * * L * /h ft fl 8fl t ? « » ( §S ) £ , ± SB 

Hi:, *»BK:J:*«*»3BBtt, ± ffi S @ & 
««Jti5. fcfe, letilB'BKI, £ffiEI&8ff 

© x - * SfiIt5rt»EIBi:*'C#-OL S I T* 
ft©#*Lv^ CJ:titf, ± 

±2BL S I © 0* SMC £ £ £ o •;/ * <I # © £ £ £ 

t^tx-^ ©1»*CJ:-3T±E**«*©l'"WW.fc 
»J * * vv*w> £ v> u * ;u o IE K C * » -f * J: 

3 C * « 3 ft S . ±E«B©*lJSKfev*T, IE 3£ & li 

«e«:Ea[ttniaje*na*i©-ctt«:<, ie & & t # 
» s *>< x ^ & © * ©. , mxa*m&&&ifi& %^*> 



WO 96/31038 



PCTAIP96/00746 



- 12 - 

cti^t. mm. 3 « 0 is « a & , ft c is je s n ft 
*< , l s i -e « js $ ti * 0 b £ ^ » m * ii , / ? y . 

n « , e si $ ft s x - 31 e *t © a ^ *< * w . « © & ft ^ 

IE £ & £ j£ & L fe « ft * © -C 21 © ^ lw Jt L 

itti!LT£^©SLfta<'>ft<* ft 
a< /Jn s < , «akT>o*£W > * * * >. * k tj tt s ; 
^X©g£*<©«£ft*. z*i^©a*-C*5BWH± 

J: »J , ttcfcax-^eatKfe^TfcWtt©*^. « 

©Hlii:«*1"**«S©^«©»W^J: '"CEcWe 
ft S "C * 5 "3 . 

SI ( a ) & ( b > tt. , * ft ^ *i * 3B B K * * x 

@ 2 tt, @l©2HflEl8igfi<Z>lH]BiaT-;fcS. 
S3 (a) &tf (b) its ft ft ± ia ^ & $ (~ & 



WO 96/31038 



PCT/JP96/0074* 



- 13 - 

I4li, 0 1<DgMlaIE&©lHl&0T**£> o 

0 5li, * £ W let S 21 , S^tlHlKgacD-mtS^J 

«: , * # w k * * as , smiHiK^aoa^K^ 

18lt, * iJ8 «: «fc S i£ , £«ls]B&S©£i*K93 

©fc&©&E£@BS^x;i'£^1-:/Dy£0T-*-5. 
0 9 W: , 0 8 © E IS % -r ;H:i5i/a^i/-i/3> 

110 (a).Xtf (b) ; *ft-?*i*3B8l=J:* 

£> £ 3 >fcf^-£©«j££^-f 7* □ y £ 0 T* * S . 

0 1 3 fcfc , *5BWCJ:Sfi#jaaS6aofl!lO*lfi« 

>bf3.-^©«tfiS:ft^t-^a -y ? 0 X* * * . 

01 4tt. 01 3©fi-%ffia«au«[ffls*is©# 



WO 96/31038 



PCT/JP96J00746 



- 14 - 

01 5t±, mi 3 a zti& 7 4 

;W£©lslS&0"e*£. 

mi 6 » , mi 3 ® <t # s §s a ©ttf^K^^fc© 
© a m t- * s . 

@1 7 ti , ft 3fc (D ;W * x - * & si & a © fll $ £ ^ 
0 1 8 li , &#<D/<;UXx-*&&£acfcH-£2l 
0 1 9 li , tfc3fe^;V*x--*£3£gai::«fcSa!> 3 

02 0 (a) & TM b ) tt , tiifn-«»4fi* 

& g g a £> * W > ^ =E U £^*IEiMl© : tx>'l'£^'*"** 

02 la, (jt^^^^x-^fiaifta 

7 D 7 ^ i t J 5 . 

ft c ta -r * . 

< ^ IS 0>J i > 
0 1 ( a) &tf (b ) tt, -t*i?n*36«i: 



WO 96)31038 



PCT/JP96/00746 



- 15 - 

■ofliisxrfKifipfiaiawfcftoft^H-c**. 

e « » © l s i -efli^^nfcS^EK^sic 2 - l - 
2-8 Ki3J8&<i£s$ftfc&H7 ; --*Dia.tf2£iii 

■□ y * C k 1 £*-ft^ftfi2£IIB&3- ll?3-2 
HLTfiatS. «»OS«B8«I2-l-2- 
8 li^ICft^StSO-e, ftT, a*ElK8«ifcg 
@®&&B.2-l®<D7-$&m (l»l.fi 21) \zr> 

T tt 8 * S . B tt » fi3SI»B3-ltt-*©*S 
T *< , a»*-ef5tJi: lit iv^.. ^ fc, £ fi 2£ Id B 
3 -1 X 3 - 2 tt * ft E Id /< * - > , & *5 £ 

» @ B K ■ 1 ©^D';^a«*?5 £ « ft EI B g 
K2 - l©^n.y^*««-?6i4fiaidK3 - 2 IC ct 
0 ft «E 3 ft T v 3 . H » c , StftEBSSfil©^-* 
2ift«l?7i:£ft[H]BgH2- l©x-*£ft«8l?8 
tt fi 2s » B 3 -1 ic «fc »J ft ft ft T 3 . fi 3£ .Id B 3 
- l,-3-2©WHIttJS fit R t t-C-^©I^SSfllfiV 
t ti:8«S*iT^«. fi st Id B 3 - 1 X tf 3 - 2 tt 

~? 4 9 □ X h 1) 7 V 7 > 7? fll ^ $ , El b 12 Id * 
->{c«fi££ftT^£. -t © fc «& , fi 521 Id B 3 - 1 S. 
1/3-2 ti IS IS]«ny ^^©i&S^fl^ilE©^** 



W 96/31038 



PCT/JP96/00746 



- 16 - 

3* It S fc *> C , SI^D^CUtSISr-^ 1 
*H«I±K»3 It SCfc^S*^-* 

ttfc&»8&3-3, 3-4^LT, * ft ^ ft IE * » 
© £ a y # V d d q £. ^ 7. & © # a y £ C k t £ 
git, ftSBSB ( H S ) ^©feBI"**^-* 

^.;/7tt»cfc^itsftfc3l-»*n5'*** N £ ft, *.£ 

01 (b) £#&LT&{IlHlB9©I!jft, 1" to *> 
i?D -yi'l'gJII^ 5 i:^ n *y ^ V d d q H € IS fit 

i o.(«a«Rc i) fefriTJnisn*. « -3 -c , 

9 n y 9 Ck ll±jE36S©*n?*©«EVd d q £ 
(fiSffiR c 1) T?#fflLfcjEK8©«*"e**. d 



WO 96/31038 



PCT/JP96/00746 



- 17 - 

o T., x-*2HtS8x7©<§#Dl{±£D.;/£Vdd 
qOiEUt t/2ifi$il 0 (SfitffiRd 1) T 
^ffJLfcjESS©^#T-*)5. W * « fit 1 OOjg^I 
Rdltt, W»H»©liij!j-C*S5 f -*Dt 1 K ft -3 
T US » 0 tt 1 2{Ci^TRT^$tlS. ft K , IE & & © 
x - * D l©ifi«fca6HI*n?/£Ck t © £ M tc Jt 
LT*/h©*ftS**i^*<"C*.S. d © J: ? K , x 
- S D t 1 © If $g , 1" *> *> , " 1 " , " 0 " © 2 a 
CfcUTSMfcS** □ ■ v * 0 » « *C Jt IR L T * /JWC 
3l!Sti:i:^ [W]8I&*i£8££iS-r<2>. HI 1(b) 
Ttt, -r-*.D t .1 0 % 1, 1, 0 * T h 

zmzzkLx^z. mm ® & 9 & i m & 2 n z & m t 

-*D lit, SH^D'^Ck l't*Lv^*», ft f§ 

£ o *< , *©««*< eaii-^ftr-fcwejcJ:^ 

T , *-fr^**rfcl=a6**n**Ck 1 © & n £ u 
* £ < X tt * * < 3 J: 3 £ SS S . 

S#IsIK^S2-ltt, £ @ B ft 1 3 - 2 £ % o . 

sigtsi 3-2 t±, £SiK3 - 1 3 - 2 

n^*Jt«SSl'4~'l-eJfc«L, JtttlSjRSr^^xIil 
«5 1 5 - I.T7 7f t4 I i: i: <k U , tc (O t — $ D t 



WO 96/31038 



PCT/JP96/00746 



- 18 - 

g 2 &® 1 © g (I HI 8 $1 E 1 OlHlKglT * £ . * £ 
jfe 0] T fci: , aflBRSI 1 *«#-«)L S I f *;^e« 
« 3*1 TV* 5. L S I f-';7tt«*H8 2 0 MT«» 

@B2 O01DA-?*3NRZ|?§(!)T-^ Dt 1 £ A 

jj t-r & s * * L s if?yn: 

ttitjSiESiSVdd, Vss 5. JESS ft £ □ ^'Vdd 
q, £ $ 8 0 a » » O * □ * * C k t *< # «& 3 ft 

ft 88 13 & 2 Oictt^ov^Ck t & lf ISItil-V d. 

d , V s s*<iUilU5. ^ o 7 ^ C k t «0KlifP 
(D^-l' $ ^y^St5ti(0-C*5fc«>, IE 3£ & # <*> 
?ny£Ck t ffl v* T * 5 tti 
l£ & 0 <£ # > >7 n O i 1 U x <y X 4 *> T i n J 

;w * # © £ o y £ £ v* & 9 8) ¥ to £ & * . 

|^gf@K2 0-e«iI$HtT-^ D t \ tt9 n y 9 
C k t i:H)BLfcNRZl?f -CJb*. 

I§@B9i:linMOS F7>^^^> (Mnl.M 
n 2 , Mn3) tpMOSI>7>nJ ( M p 1, M 
P 2, M 3 ) & l?Ji:IIlfe7tDn^7f 21, 

2 2 , 2 3 *< K ^ £ *l T ^ £ . 7 ? u V * * * li H 
1CIR10, 1 1 L T «*«! L , * D. t 1 * H 

MlilKU:T-^li:tfflt5. M ic !¥ L < I* 
f-S £: . 7tD^^ 7f 2 Hi, £ * * □ ? c 



WO 96/31038 



PCT/JP96/00746 



- 19 - 

k 1 £ 4§ £ =fe © T , ^ D*;^Vd d qHOV-^ 
(Hl/O) ^ £ g tt , atJp^oy^Cklfc-t© 
HW> ( V - X ) JJS!^*>e>tB*1-5nMOS h7> 
JJ^^Mn UpMOS l>7> 3. # M p 1 £ 1= «fc U 
« JR 3 *i T V 3 . nMOS h7>S?7.*Mn 1 © y - 
h«8ii:tt*EV d d *< in it £ tu p M 0 S (>7>^ 
7> * M p l©y— h*ScttttB*ffi^©B5£*ffi*< 

to * $ n's . te t , 7ta^^>fff 2 i © k 7 > 

2? 2. 4 M n 1 . Mplt±^©y-h*l, y — h * * C 

n C k 1 fem*t5. 

& -f L =fc> . Sif^ n C k 1 Hd V d d q 
ic ^ L T /h £ Jg il &: £: 3 & SSMi & <^ > K JH 
gSStLfc^S^-* D 1 ©JBjS3LtfM«#©.tt««: 
%jtt5i:, jn^Hd d q £ S H © /.h $ <^ £ 

d *^ C k l&&jfei-S©*<ffift'C«S. 

T^-O^T.W^f L 2 2, 2 ' 3 tt , EXNOR0B2 
4 fcfti:, pgffl5[HlK2 0©ai?j^#Dt 1 & H ft JS £ 
gHSftfcXWx-^ra^DlKSftl-S. EXNO 
R0K2 4 JC A ;U 7. & © 2 n y £ C k t £: 1*3 8& Is] IS 
2 OCJUAfitD t 1 *< A # £ ft , fif^ff c 
kti:Dt©»fl!ittjlfP©g3etilAG2«:aj-r. * 
rtnn-f 22, 2 3l±7tn^^^';f 2 1 



WO 96/31038 



PCT/JP96/00746 



- 20 - 

tn«lcnM0Sh9>S?^* ( M n 2 , 3) tpU 

osh^n^ imp2, 3) 

liEXNOR0K2 4 ©m^J^illi ^ti, h 7 > * 
*Mp 2Oy-h«ffiJwttEXNOR0»24©ffi* 
£ > y< - * I V 1 J; UKISSn Win**- 

vdd*<EPio$n, h7>^^f m p 3®y-h«s 

SMOSh7>$?** < M n l"Mn3. Mp 1 - M 
p 3) li , fl- SS © L S I toBJTfflKi/^^^i^ 
#1-aa«l§lBa>-»-C*Sfc*>* rtS5@H2 0 icffi 

@3 (a) (b) tt, **i**i±E*09*C 

J) 3 o 

±fE* O >y ? C k t&^Vd d q^ttSOli 



WO 96/31038 



PCT/JP96/00746 



- 21 - 

£1 £ 13 % g ft 1 © L S I t«i:Hl:#- H3 01CIS 
iEi'Dy^C k t fc5S4t*»ltt, * 

* & S fcfc , * H 8 JB-S 31 ©ta**n-^7.7 

3 2 i: ft] A t , n - 7. 7 W Jl' * 3 2©it5^J$r^o^ 
Hddqtti. D-/U.7^H 3 2(0*'; 

ticicitj, @3 ( b ) ic a* 1" J: ? IC, A ;i/ 7s ^ 
a y * C k t©fflfii:ISRlJBUfcjEtt«O^Dy^V 
d d q *< #• £ ft * . 

B4tt*f6WKJ:.63£l3ll«ft©-*ii0!©ig* 

#-OLS If ^TiKJ.tl, fi ft 

* *i S3 4 U?j/f 4 2 - 1 , 4 2-2fefc-3Sflig 
. K 1 3 t, SIIKI 3 © tii £ D r 2fcJfl3I1-*rt» 

@K4 3 tto. 

i9iii(gSS4 1 ii, g£Lfc2£**n?*Ck2£ 
H ffi & £ *! 3 ft ^ - * {§ D 2 £©*{&££&* 
lTfta<D77f0B42 - U4 2-2 

* 31 SS fl! T ti , £ft«ti84 Mi, IE3£i£©£i£* □ 
v 0 C k 2fctcy-MtfiCSIt5nMOS Sv> 
i^Ts^Mn 4 fc' -r - * £ # D 2 * * <D Y - h ft « K g 
ItSnMOS h7>^^^Mn5t, n M O S h 7 > 



W 96/31038 



PCT/JP96/00746 



- 22 - 

* M p 4 , 5t, nMOS l«5>^*Mn4 > 5 <D 
y-**S»::#aK:Stt£*lfcnMOS F7>^^ 
M'n6ti:J:»JilS*ntv^. S S IC , S tt « S 
4 1 tt , «5S«EVd d tH^SffiV s s 
ff £ *l , hv:/:?7.£Mn5cDKl'''f>«<$a N, 3-£ 
ip £ n y * C k 2iT-56fD 2£0«ffigic*ti& 

L fc to * to A*'* • 

* , 7-;f @S 4 2 - 1 , 4 2 - 2 tt , nMOS 

h v > S? 7. * < M n 7 * £ M n 1 2) StfpMOSh 

S? 7. * ( M p 7 * £ M p 1 2) Ci'JUlJShfc 

CMO S h7>^77y- MslKt-f 

( I V 4 - I V 6 ) IC J: U « * 3 *l T ^ 3 . * . h 

7>^^Mp7, M n 8 , M n 9 , M n 1 CK M p . 

1 1, Mpl2©y-h««K»*» s*^^ ck 

2 <D<i^*«<i •.I»t**iB»4 4 ti8IU»4 
S'fctfLTftl&LTV**. h7>f^Mn7, Mp 
8, Mp9, MplO; M n 1 1, M n 1 2 V> >f - V 
* * II tt , £ £ 0 & 4 50to*fe-f>^-* 1 V 7 ^ 

seut:<ifi ! «i&^5. it- H ft *1 @ & 4 1 

Olil*itDBlib5>^^.*Mn7, M p 7 , Mn 
1 0, Mp 1 0 -0 V - * - KIW>3«K & 
gh, h5>^Mp9, Mn9, Mp 12, Mn 

1 2 o y - 7. • HM>t8*^NRZIf#i:*«* 



W 96/31038 



PCT/JP96/00746 



" 23 - 

a. xf m 4 t? m ^ & # & ft * & £ ^ s . 

* 1* , ia«igK®ttfls©KBfcfT}. IE !6 » * o y 
?Vd d qli@£f£Vt t ^iW:I»Lti^S 
6Vp a©IE3£fcT«fe.5. SHilslK9©2£lp£Oy* 
41 ^ 5 K , 7tD ^^^;f 2 

dy^VddqtfWADSft*. h9>S?**Mni;& 
tfMp 1 ©y - htttnf tl*EV d d qJlFV s s 
i:/W 77$*l. TtD^^^yf 2 2li, ft iZ * > 
(HE o T , *nt/22S«4l*5, 6i:ttiE 
3£tt©a£**ny*Cki, Ck 2i<SbftS*<, * 
OllgVckti, gliVp a^Ttnyx-fyf 2 1 
C^>g|3iR 1 2: K 41 ffi St R t t ©&?J8ifcfcT#JE 
L fc tt £ £ * . 
Vck-Vpa» (Rtt/2)/(Rl+Rtt/2) 

2 3t, tixclWi:»8Sft, y - h £ fll * *< 
fcfc-3TV>47tD^.^'f ? 2 2 ti'LTESii^ 

n v t v d d q *< .« fe$ns.. ft-o-c. x - * & <t «i 

? 5 » 6 ic tt ]E 36 « JR *> ft 3 *< » ^ ©lliliTt n 
9 7*4 2 2i<t7Ti5*tVC*5iM:J:oT 
*OJ:^i;*{b1-S. 7tn^^^yf 2 2A<t7T 
*S«h£®&*IVo f fti7tDyx-/'yf230* 
> }5t R 3 T? J* * * . 



WO 96/31038 



PCT/JP96/0074* 



- 24 - 

Vof f=Vpa- (Rtt/2)/(R3+Rtt/2) 
7 V 7s4 t/f.2 2^*>t*StMSt§Vo n 

Von-Vpa- (Rtt/2)/(R23 + Rtt/2) 
fcfc'L, R2 3=R2 • R3 / (R2 + R3) 
- - T* , Von>Vck>Vofffc*tfc-ffc«>fc» 
7^n4f7.-f ?*■©*>«&*** 3>R l>R2 3t 

» je -r * . a ± -e * Ttoy^^f 2'2«t>/* 

7 i U , D 1 OiE3£il![©lti«:> 9 u *j 9 C 

fu i£ © ± e> n , * o >;/ ? C k 1 i: x - * D l © « EE © 
i^ffi^T, NRZfff(Dfi2t^*r-*Dtl:J! 

pjf.-^ D 1 fc*fJ631i3fc*>K» 1f * ^ . 

NRZ?ffTtt, "1" i'Vdd, " 0 " *< 

D-y^Ckl. ^-JrDltfiEflnclKtlTH , 
2fli©jE9ft»©lR*l©* / J x ^«E®*^ tt ~"*"*"*^ 

e , 55 - * - i - , - o - * ^ -r fc © ' c tt ; x - * d 
y loiiiatHnfnvon, vof f 1 1- n tf ± v . 

- # , * n * C k t *< " 0 " T^O^^Ck 1, x 
EE © * /Jn 14 j£ frf S «!> , x - * " 1 " * " 0 " £ SI 



WO 96/31038 



PCT/JP96/00746 



- 25 - 

ffi C V o f f, Von£:T<5. 

ft O tz#) \Z ^ EXNO Ri«8 2 4 
S. @K24tt % 2XACk tilfDt 1 - 3ft L 

£ tc "1" £ Hi £ L . S * 4 I i: "0" ffi * 1" 
5. £n>;/£Ckt£x-:*Dt 

-Tf^22©y-hG2lZinijL*. 7 ^ y f 2 2 C n 

Mosoy-h(±G2tcit^feiK$n, pMos©y 

- h -r > X - * IV 1 & ^LTG2 i:g n T ^ 
•S «?) , 2 2liG24«"l" T? ^" > L , " 0 " 

Ht7ti. t£ -3 T , ^D^Ck ti< "1" CtJ 
CliG 2 = D t 1 t % »J , 7 s t- * D t 1 " 1 " T* 7> 
>f *;f 2 2i«t>, " 0 " Tv* 7 K S „ * n ? * C 
k t i< " 0 " OD t I i: li G 2 = D t It. & U ( D t 1 
tt D t 1©5J£«#«:«1-) > x - * D t I i)< " I " 

»;f2 2^t7, "0" T * > \Z S . ft o T . 
±-» L fc ft 3. EXNO 

RHR24fcRTgfiflt4:LT«<3..Wy7-2 2. 23 

1 1= j: y % g«fl!Ttt«3i5»£ftT^3ffl8*s» 



PCT/JPW00746 

WO 96/31038 

- 26 - 

3fc«Btt2T!tt«lilJt«S4 lf*lXfe«»fD 

y £ C k 2 (^D^Ck UBt) £ x - * D 2 
( - * D 1 H U ) * tt ^ » 

M n 4 X.tf M n 5 tl*t«iK»* 
«4tDin4ffiA1-*. COtii*^#Dmti, B 5 »C a* 

ft S . i©«K*ftfc«#*:53'* : "*"* fcit>oS < 8ffl 
i; i »J H i L . 31 S 0 & 4 5Ci'J.iiES*-fcfit-!! 

& s . »ni^Dv^ck2ttJ««igB4.4m:yj«« 

Sft3fc#lcSE#3ft» @ 5 0^ n ^ C k r i:St 

»; ? y ?- B ft 4 2©^>f§>^ i &iE«ilw^S7?S*. 

i tz y £ fit ffl 0 D f * c k r li 58 S 0 K 4 5 tZ * ' J ' 
•«k « © 9 i/f SBC7 5=- * W 5 

MfifDnH^ltSOS ( 1 /4ftW) ffiffl^r 
ftfcte^Sft*. *tt 8 * n'? * C k rfefflVNT, 
HlJ«DBt5?f42-l. 42-2T?y*L 
ffifi^nfcif D r 2 i: LTtii*t4. 7 * * 0 BS 4 
2-1 tt , ^^-J@R1V3, I V 4 a H 7 > 



WO 96/31038 



PCT/JP96/00746 



- 27 - 

n^Mn8, Mp8"t»«US3*l*jE»»ft*frCJ:-3 
THJAj|tDmfc59?ti. PliaMl9y*-ISIK4 2 

- 2 fcfc , -f >^-*B»I V5, I V6jtfh7^S? 

* * M n 1 1, Mp 1 lT?«fi!c$nSiE»3Sli]KlCi 

BRISlSOX^f ( M n 7 , M P 7 , M 
n 10, Mp 1 0) , jEtftjKDJWyf- ( M n 8 , M 
P 8 , M n 1 1, Mp 1 1) XVlBA*©^^ 
( M n 9 , Mp9, M n 1 2 , Mpl2) C «fc t> « f£ 
L x IN^n^^f Sl-K 42-U5?fBK 
4 2 - 2 £Ttt-5-ft^*l<D©t7);W <;/ ^ # £ 5 K » ft 

* 0 * 4 2 - 1 Jtf 4 2 - 2 ^ » ft £ tB # ft ft 
tS«ai*^#Dr2tt, L S I 4 0 Opg|!!slB4 3 C 

* & $ *i , fc»att4 3fcfcv<>-cBrj£©ffls*<ftfc*i 

* . A&Sltt4 3K:ttttiI«EVdd&lFSJ6 * ffi V 

s s i<lDA BSLftvvtA^? n*;? 

* , 7tDn^ft«*tiM0Sh.5>? 
7. * ( M n 4 - M n 6 , M p 4 , Mp5) it. ft 3 <D 
L S I fc©BT©«3atfftO*A<»*i-S5«igKO 

- » T * * *K rt8ISlB4 0i:«v>*MOS h5> 



WO 96/31038 



PCT/JP96/00746 



- 28 - 

$ © ^ - * & 8 fi K J: U 1 W 1 S: It t ^ B5C=t 

x ;v £ * -r . & m tu & £ s 6 i©^n-v^ig^«a?6 

«B6 6i:J:'J88SftT^5. i? 6 2. 6 4 tfi 

m m. k 6 6 <d fid c a ^ ? ^ - s> © * £ * -? # £ -r * . 

H » C , 3S fi EI » » ■ 6 1 ©r-fie«?6 3i:§ 
<I [3 K g K 6 2©x-*g<iiiS^6 4 li <5 it *& K 6 7 

38 tt » 6 6, 6 7 © » JH tt 

& si & #t r t tayvt t c»«snt^*. 

07 am 6 <D {I # fie SK H © * x ^ £ «k * 5 a U 

El 9 SSH§$x6.2;&tf6 3 T 

*lJHI* a ^ ^ C k 9£gPx-*D9*<{§e>ft*. 

s -c * » & j& tci* sl n *< # < , * □ ? * c k 1 ot 

x-^Dl 0 £ © * E © K # ^ ^ v ' * • 2 
£ 5? $ D ' r 1 0 © & J£ D r 1 OTttiUflrx— 



WO 96/31038 



PCT/JP96/00746 



- 29 - 

I8li v {ft 0 It Ifc 01 O x - * ft 31 « ■ ic J: U llf# 

ftMI^^TJfe^BR^^x^Sr^l-.-CT, 8 1 & ft 

0KJIIIOL SI 8 2 - 1 ,- 8 2 - 7 (* £ 

fl@»*i»Lsif t/rfe«L ^ns/^M^atf 

x-*«^tt*n^ft&S:fcftHi]|&&8 6, 8 7 g 
«S*it^5. fiSttK 8 6 . 8 7 © & S» ti ft 'til fi St 
Rt t J: >J , KMtl'Vt ttg«$nT^5. tt' 

ftEK^I18 2-20*|*ia5fl|«$r^t. * is . 21ft 
Is]&gB8i;&tf3ftl§IggS8 20«tat*, ® 6 <D 
8 ft 13 & g « 8 l&TF£ftl°IRKK8 2ci«i:H; 

BBS liH8 ofiJ8 8f M: J:«flr*o , > 5 ^ b 

m 2 o t & z> . acfe^t, cki 1 , cki 

2, Ck 1 5, Ck 1 8&tfD 1 1 , D 1 2 , D 1 5 , 
D 1 8ltf h?nBKfiI 8 1 8 2 - 1 , 82-4, 

:>3>j&^£a*1-. £ £ ft #J T , ft 8 «•» K tt a ft *< 
J&< 7? ^ * . 



WO 96/31038 



PCT/JPW00746 



- 30 - 

% - c , jE S ft X tt * ill: is ^ K <fc U x - * © 
21 .ft } fc © . gfiiitf IE £ & & 

a«»©«'tt J i s *fe*^«"P** £JW "* <jB *" c * ' * 

/Jn $ v^ . ft * 0!l T & ^ «fc ^> K , § a & & © sl n 
l±£*ft£WWfti:©fia*fcSv^±ffi*§©rn©£tt 
#©fcv> E&^IIgflifct** /< >U * » 
)fc « L T » # © a *vtt 'h 3 < * * . * > £*^ D 

•yn^s^^tff^f-^a-i" * - o " 

T fe It tf , 3 * * a y * * H x - * tt H l: «»: ? K fi 
« rt . * fis 21 3 ft *■ » » 

9 - \z y #■ tt » w * y © * * * ft /Jv $ v ' • z n 
ttyu^acsLTKnii^^ft < * m e © * ft * f a 

©***-«;*»■*«: < * 0 * fciSSHx©^ * 



WO 96/31038 



PCT/JP96/O0746 



- 31 - 

mSBST, IESl£Vddq£#fi] * * C £ IC «t 

* D y 0 C k Ur-^D 1 & IS £ L T v^ S 6 ft t@ 

*< - St I" S . 

* es ic , amis]&£i!]-Ls i^'y^wtcisa-rs 

©MfcSlt£<<, 31 ? © ft & © £ o £ K & » S 

x-*D 1 tt R| - L S I ft © i£ {I lal K 9 II £ V* T 56 £ 
JftiSfc*, af^oy^ Ck 1 £ t — # D 1- © & til 
g I* H - L S I P30JS?^1tTft£$n5. ftot. 

K£tfe^§ j e>«j^i$©i&£&'fbK«fct>£-LS i la t? 

JKf Wtt^Rft-sT^Tt, aSVi'Oy^Ck 1 tr 

3ST , -«l=iq-LSIW©*?tttt©tffcPSI±, 
- L S I |B©tf6-3#HlfcttLT#«ll'hS^fcO* 
**«©*««:£. •S-fcli J: U * ? » tt-^ 5 V * © § 

it ic < v^f-^ ea *<-e s s . 

< n is m 2 > 

El 0 (a) itf (b) I* , tftf i« 

>s « 0 is » ■ ©«i© o a'gs a a v la » © «i f|p k 

<!9(Df:«)CDl(lI$^t. * 21 JS #1 tt , x - # £ l°] 

£ 0 & £: tt It , ■j&KCrtFCTffllUKfclSDyW^.Ttt 
fflt5i^i:««^^"C^5-. B © x - * 



WO 96/31038 



PCT/JP96/00746 



- 32 - 

a & a< & g fc « £ & . w ib a « « 

8<§# £ Site L , ea»»®a.n*»M1-* i * 
y««tt&fi±L. <g£<Dr-*<5 & T- + 

»«HfiiaT i« $ n-r v> fc«* fc ftltt t * 3. *< 
•ess, 

010 (a) C V* T , a«B»H©LS If ? 
7 1 OOtt, «)g«E V d d RtfglSfffiV s s £ £ 
ltNRZ«f*T»f|!t*rt8il8 1 0 1 OttC, a « 
EIB1 0 24*1, £ ft C , SimiH]Kl0 2tt7^P 
n^9f 2 1 , 2 2 , 2 3 RtfH*j8*l!«fcNR 

? ^ S'B 2 O E » W - * « » # C "3 ^ tt W ~ * * 
£ tftt, »«fcttEfe4ir<. 

iTtD^^-f 9f 2 1, 22, 2 3 IliStS h 
5>S?^*Mn 2 1, MP 2 1, M n 2 2 , Mp 22, 
M n 2 3 , M p 2 ' 3 O V — * ( K M > ) * tt K tt IE 

n^x^f 2 1 ^^li£S}fi©$iH ? ° C k 2 
1 *< # f& S ft , TtBir^-fff 22 v 23frftliW 

s & <i # d 2 i a jr «uc ta * s n's . 

9J««»®K10 3tt, LSI 1 0 0^84*6^^ 
7. ^ n y ^ C k tiWSBBl o 1 © as a t *. s f - 



WO 96/31038 



PCI7JP96/0074* 



- 33 - 



£ D t 2 1 £§tt£8& 


iy - h e 


X N 0 


R 


2 £ 






{§ A m e x Doe 1 


S: 5 If J A 


N D E 




A N 


D 


1 t 


f-^ fi§D t 2 1 t 


M ffll -fg # A 


in e ^ 






o 




KORK IBAND 


i at/ e x 


NOR 


2 








S:§tt2AND@KA 

■ J A A AY A^ * •> 




SI (9 •© 




D o 




1 7k 


I/O R & O & il % 

W W AX P~0 UU y -J IC3 "J 


$: § 1+ 5 A 


ND@ 


& 


A N 


D 


3 


SJ ffil D o e 1 <Z) £ 


IE is £ 0 


R @K 




m ±i 

uj y j 






5NOR0BNOR 1 


* x ft SI fiSc 


£ ft 5 


0 








± £y ir ANDES 


A N D 1 <T> 

AA 1 ^ A>/ X V, «/ 


.4* +i ^ 

l-u yJ is 


-& 
^7 


G 2 

A^ 


1 




,y «^ yN ,y* *Va It aj 4. 


V — K S IE 


i/N no 


w 






CD S 


Ti* lea ™ •<*• I y -y y\ y* 


m d 2 l r 


Tan ffa C 


ft 


s . 






ANDHBAND 2 <7) 


+1 & ■& G 

uj yJ la 


2 2 li 


k 

1 










rw tr: Ifo C A I 










i± K 


y s yN >* ivi £j a^« a^ v> 




k it* ffa 






O 


* 7^ 
s> /— 


A M H El 2& A M n 

/\ I\ iy ISJ fg n IN L/ O vj 


iu +< fm- is. r: 

aj 7J la ^ <Jf 




k 


^ > 








k TTt /fa C 4t 








li S 






u W w 






e 




NORSKNOR 1 <D 




2 4 




x — 




a« 


1? 1 0 4 i: Jft*ffi 


V s s ©B3 


IC ^ CD 


V 


- 7. 




K l> 




n M 0 S h 


^ > 


7, 


$ M 


n 


2 4 


<DY- hl«i:»ft$ 














S ftl «i SI J* l o 3 




#D o 


e 


i t u & a 


^ Am e **TJttf|5=E 


- k <o m ia 


it * ft 




t . 


H 


1 0 


( b ) K * L fc ft 31 fit £ IZ £ "3 S 






1 


0 3 



WO 96/31038 



PCT/JP96/00746 



- 34 - 

SO at> C , ffiAn-ZA'SfDoe li< "0 (□- 

1/ ;lz ) " © » £ li , HUAfltG 2 1 . -24 

Citi' " 0 " IC U , T i- u 9 7. A v 7 2 1-23, 

nM0h7> , ^*Mn24i^7t5fcft. & * £ 

n ji> C k 2 l, slfif-*D2 liiti:SO^- 
# y 7. c & 5 . 

.'th*^*-r^fll#Do e 1 "1 (;Wl^;W) 
©JS-&tt«#Ame^«k»J> E!J8&*IgiIHf#£:NR 
Zfl?%©«&£«fc?. m#Ame*< " 1" O il t C 
l± ^ - * G 2 1 tt * i " C * »J > X-f ?f 2 lttt 
IC * > # !R C £ £ . AND0BAND 2i<H< fe«>, 
?-^G2'2i:li{/D^CktiDt 210EXN 

O R o fc tH*#fi to* . * fc- * * G 2 4 14 " 0 " 
C & »J , ■ h7>'^^Mn 2 4.tt*i:*7ftBC4i. 
tto.T, WI «««..** S»*<i&tt<fc S n, IS »© lb ft 
tt*3K«10H20B»fl!)»ffi:fl ! ^<* l J» IE ft & 
^ n y 0 V d d q i: n 7 ^ C k t |H] ffl U IE ft & 

* jo * s ^tT?HJ«ifi«JEW*^. <t ^- © £ & a< rT ffc 

y^-f ? tt H » 0J l iiIwi«m^>«fit*'S^^^ T 

& t; , m#Ame*< "0" © * II t± . i^G2 \ . 
2 2 " 0 " t ft y , 7 7" O ^ * A v *f- 2 1 , 2 2 *< 



W 96/31038 



PCT/JP96/00746 



- 35 - 

* 7 \ZteZ> . fi?G23CttT-*'Dt 2 1 ft # G 
2 4 H \t x - *'D t 2 1 & 6^5. ft T , 2£ ^ £ C 
C k 2 Hi ;n >f /f > t - ^ > ^ C * 'J » NRZtt 

OD«ffi$riJ0ASCil-C^#D2 1 C tt r - ^ D t 2 1 

*<*©**ffla$*i, a*r©NRz«F^©fcis#Rrt6 

{c^S. El©2&fiBfti;*£lS0!l©l§l»fcJlVNfc» 
£ , NRZ^-KtfiatiBCtt, * □ ? * 2s JB 
? 5iWN/f|>t-^^^l!Jb4fc«), £ Sg ^ © ? 
D ^ £ C k 2 - C k 8 © S JE d< V t t X- - £ II £ »J » 
Z*lfe*©**#»a«EElC'ffi^5**<TftS. * fc . 
Z © « , gil£itlK 3 - 2 , _3-l©ffiJH©*fllH6fii 

*^JS0>J©$!lffll#^Amett, 1 0 2©g 

Eg 1 0 2 £ >f $ ^ ^ R AMClffi LfeSa 

a b-{*-^^flf atf c a sfitfe ti'tKJgisti 

Z £ *< T $ 3 © & > LS I 1 0 0fl-^©£U;fc!£-(' 
fc , afSPifAm e tttBi^fD 2 1 iHi^fflLf: 

S18?t5^ - h'^-^t LT©«tE«:*t-at»©"e* 
»J . iJRICJS.UTL S I 1 0 0©fl-» »+ 
=E-K©^US*£ff9<fc-38l$;£*iS{fe, 7" U > h 



WO 9601038 



PCT/JP96/00746 



- 36 - 

ssff^onstfti^f «> - k «> e tt si w fli 
^i-«k^ice^isiisiioicstt$*vfc^Lsi (® 

SS&S) 1 1 1-1 1 8 *< 3 a El B 1 1 9i2IB» 

gfci« ; ? :: §:# & ft J* * * 1 1 0 

C » « S ft fc L S i on 1 « © L S I *< » a f? 

ftfl)LSIttt«*Doe 1 S; " 0 n i:L SfiEIB 

1 2 0£B^ & K^TSaSMT?. *. 

* > * & S "J: } * « S ft "C v\4 fc © , mfeft* 

> S? * * Kt n 2 1 - M n 2 3 , M p 2 1-Mp 23S 
t/ M n 2 4li, 8B © L S I £ © B8 & T* £ ? ft © # 

mon h5>f^*i:lfc^^- | ' fi6 * l<t4:i: 
i; j: ij , jjj ^ ^ o * © » » <: 5 »t 1= < < a'« tt © S 



WO 96/31038 



PCT/JP96/00746 



- 37 -. 

< x ft m 3 > 

> x 3. - $ <d * cm x <d <s & m \z * & w o m . 







□ > £ a. - * 1 2 


0 


t* , # - K ± 


i~~?>tftri~fri J fr 

iw > n .,/ uj ^ *-» u. 


(MPU) 12 


1 




1 2 1 7 s S ^ ^ T 


- * ^ £ - # «;tc fatti-s S RAM 


( ~L ft. ^ J ft * 


5 > A • T^-te* 




* =s y ) 12 


n jtj jfc, gp ttf- 


T o £ > v cytJCBl 




I^DRAM 


1 ^ -1 T ^ ^ v 


7 > * A • 7 £ * * 




>=E 'J ) 12 


3 , ^aSE.tt^fi 


f*5rO^ 1 2 


4 




W 1 2 5§*<S8 




fc 




fc to *> S » SI * tt 


i 2 


6 


, > ? 'J 


12 7, I / 0 


* 1 2 8 £ *l 


T 






7" O -fe v ^ 1 2 1 




* -V y 2/ a. 1 


2 2 ra t t* js; a o 






3f -v v i/ a 1 


2 2 {* il> & <D S R 






* © 


^ 81 ^ Ltliyn 


1 2 1 t S R 


A 


M 1 2 2 & 


7> 1 2 6 t ISS 


ii& i st i £ as iz 




3 « £ £ Vn 


. {{-jT, SS 3$ x 








T /h $ tz to > 51 n 


0 


NR z^f i: 


i S x- * BM £ 




t 


L *< $ , 


~f a -t ? -t l 2 l 


i: SRAM 1 22© 




(± ft 38 x - 





WO 96/31038 



PCT/JP96/0C746 



- 38 



fiafc»stf ci»oNRZttf ciii^ea* 

- 35" v * * v -> a 1 2 2 t y > ^ =E U 1 2 3 |H © 

» C fc * . * fc , 3f + 7 i' 3 1 2 2 t > O ^ 'J 
1 2 3 W T li « 3$ x S , * ^ 

|J;U 1 2 7 , /< XT * 7 * 1 2 
1/0/^1 2 SCfti^fft*^. 1/0^*1 28 
± © x ;W * ( r << * * 1 24, x X 7* t"' 1 25 

£ £ ( v - if - # - K ) i:i'Ji^t5:H'fli 



WO 9601038 



PCT/JP96/00746 



- 39 - 

*=EU/<*l2 7i;:#£1-S. 

<mmm 4 > 

Eai=aRTfflCa>tf3. — 7 n -fe y -9- 1 3 1. 

>^ U aVI 1 32, x 4 * * £ « 1 3 3, m. 

iSIl 3 4Xtf;:*i&©E»SSBISI"C7 ; -*©ei3S 
feff^ai 3 5tT*JSSftt^«. & Ih]&SS» © 

^Dt';tl 3 l©P>gS&ls]&-e&££#Jfflia&l 3 1 
- 1 ti , j&«»£©«fc<5-fcfc3.ttft-(ETM±3) 
RR©/***^--*©*^***?}. 35fi0B5 1 3 
1 - 2 tt % ±lE3*8t©iii;& x - * $r^-n^niR]^^ 

d^RL^fiftlT-'^T. 1 3 BlCJU^t-SSlHSPl 3 
1-34:, ^ 7. 1 3 5^ft5«Lfce2lj«it©«*S 
3o©^if-n§gl, ^8 L > x -f * ^ x - 

1 3 1 - 4 £ =fe o . 1 3 1 - a , 

1 3 1-b, l3l-cl±^1*ft*>HHJS«*H»» 

1 3 1 - d , 1 3 1 - e . 1 3 1 - f (i J* > K A 7. 7 



WO 96/31038 



PCI7JP96/00746 



- 40 - 

4 JV $ , 13 1-6 

> =e y si » » i 3 2ii, p3ffi08&-e£>a;>w>>=E 

y 1 3 2 - 1 £ 5£ ft 0 B 1 3 2 - 2 & # o „ & ft <I 
@K1 3 2 - 2li. liKrottJ^x-^Sr^tl^nPlSa 

iiissBu^u i 3 5 ii * -r .* * « » » i 3 2- 

ai F5-f 1 3 2 - ft <i £ S r - * 

& ft ft L , ^ -f S* * * x - * K * » + * >< > K * ? " 
4 /U * 1 3 2 - dSl^f 3-^ 1 3 2-6<Dlfi88&& 

r^^81 1 3 3 li, fc»la]B-e*3x4*?=> 
y h o - 5 1 3 3 - 1 i: 331 ft <t HJ 8S 1 3 3-2^o. 
'aft«SB13 3- 2tt % \ ftLO&jlT- * * *ti? 

3 3 - b F 5 -f ^ 1 3 3-7®XBffii:« ft It £ E 
r - * * ft « L , 5 f ^S?*^r-*»=se»'f*^>H 
ATs? 4 1 3 3^eJtfr3-^l 3 3 - 6(Dffl 

m is * * o . 

*■* «|1 3 4B, *<0Xffl*S»tL-T2SSfiS 
Bl 34-2JSO. gSfi@Sl 34-2li, 1 

ni31)ISfi^fll/t/U 1 3 5 
Clil*t5a:«S» 1 34-btF7^U 34-7 
(D&Vitot , ft«£Hx-*S:fttet» x - * H & & 
ti^>^U7^ii 1 3 4-fJIfT3-in 3 
4-6(DllBlHo. 



WO 96/31038 



PCT/JP96/00746 



- 41 - 

& £ i& 8 1 3 5 H: ffi fll tt tt "C , &m#Uyt<D&m 
v> *f , ftElftKl 13 1, - 1 3 4 tc (i £ m $ o »7 £ 
El 14 (a) , B1.3<5fif»lSI03»8ffl 

(FD) 1 33, fl^f&JffllStai (DCR) 1 3 
4, ^ ^ > > =E V (MM) 1 32C1H, «I^D 

v v <d m # * si y sttv^5. @ ( b ) *± . ± ia m 

g K (FD) 1 3 3i:2 0MHz~3 OMHzIIJ:, 
fti^MMSI (DCR) 1 34C50MHZ-1 00 
MHziS^ , ^^=E'J (MM) 1 3 2 C 1 5 
OMH z-3 0 OMH zlJSJf T4. 

Itis. ^ > f /U 7 -r ^ ^ ti D - ;U 7 -< ^ ^ 1 
50Li:A^U7^^ 1 50H£i£&*-£;bi±T#l 
fi£ £ *T, S . □ — 7> 7 ;U * 1 50LtA^U7^ 
;H 1 5 0 H li , ^nf n2o©3 >r>t (C, C 
1, C 2 ) 1 5 1 a ~ 1 5 1 c £: , 2oOHit«f 
(R, R 1 , R2) 152a~15 2cS.i;^^7> 
Zf (OP) 1 53a~l 5 3 bt««^T^5. 
D — *7.7 4 fc* I 5 0 L T* li , A^l4Sf 1 54 a 



WO 96/31038 



PCT/JP96/00746 



- 42 - 

7" 1 5 3 ai:J«f-*«** , ^^h, ffiftSSS? 
0 (OUT) 155ai^, t-<7V/l53a0A 
Ai:ft»a*hi. * fc . □ > x > ^ 1 5 1 a £ L 
T 2 O <D & fit 1 5 2 a ©tKi:tgiStlTV^. 

-OD — ^7.7Y^* 1 4 0 L O * v h * 7 JS & & 
fitt, 

1 

f o = ~~ 

2 x /* C 1 • C 2 • R 

£: ft S . £ fc * QffiQtix 

1 C 1 

Q= f 

2 C 2 

£ S . 

* fc , A^/U7^H 1.5 0HTl±, A*«a? i 
-9-1 5 1 cfcttLT, * ^ 7 > 7 1 5 3bCfl#^ 

7j$n, - as » m * «a * * 55b*6, * ^ 7 > 7 i 

/s-f;U7^^ 1 5 0 H .0 * ? Ht7«i»f ' 



WOW/31038 



PCT/JP96/00746 



- 43 - 
1 

f o = 

2 % f C 1 • C 2 • R 
£ & S . £ tz , QiQtt, 

1 R 1 
Q = f 

2 R 2 

£ t£ * . 

I<D i ^ C , □ — ^ 7> 7 ;U * 1 5 0 L &. ^ 
A $ 1 5 0 HO) tl v h * 7 }£ 3R t± , D>x> 
t 1 5 1 a~ 1 5 1 c^ffiiii 1 5 2 a~ 1 5 2 c ©H 
i: i^T K5£-T # 3 . 
HI 6 li, 11 3Kfctt*CPU0i!£felHlB&K&*. 

ttflFCy&^-f^'1'5>^5 1 ^-hT-*^. 0 1 3 
*«0Kl3 1-3OS«»l-3. 1-a, b, cTti 
«Jft»©*Vx«©NRZ«F*Ox--*Sl, S 
S SOfi^t, tftfllH 1 4(DJi»Rf 1 , f2, 
Xlf f 3 ©iESft L T % fr ^, El 

1 6 © g f9 ^ — * f m 1 , fm2S.t/fm3$rf#S. 
cn^aSPT-Mml, f m 2Slf f ni 3 l±#l 
ft Is] B 1 3 5K«k^TJS&»£S<fc£-*i, ^ * 1 3 5 
ICte^iiLTteiSSfta. * « K , 2 

1 3 3 X tM 34i»6**iftl«BT-Mml, f 
m 2 X. f m 3 ^ X 1 3 5 i: Hi * $ h 5 i: > 26 S « 



WO 96/31038 



PCT/JP96/00746 



- 44 - 

gKl 3 1 - 3 0 tt * » 1 3 l-4fl/OH/U7^ 

;w * l 3 l-d, f iff cctt:*i^^iL« ^ 3 

-^fl 3 l-6i:i-3t, NRZWffcSl. S2S 
tfS3 * . 

u n -c , fit t^ift^tsatio-c, » a * © 

|Cf;W70liff^ES^n4:ii^< - Witt*. 
*©«fcS*ft©7 f /W;*#|s3--©'<**E v '' r,,xS 

^^^Aona-fb^RTtt-e^s.-w^^ £ & * ffl ^ 

S I ±i:f fiiS-P* 5. 

* fc , * — 7. 1 3 5 © * T & < . ■& flF 

«. ± . * 5B W © * ft W 1:1 ° VN T K BJ L tz * * * BJ 



WO 96/31038 



PCT/JP9 6/00746 



- 45 - 

-et±, u y 9 G 4 9 fr&iz I V y b ar- 

il ifisltS^lcov^TK^Lfc^, 1 -9- >< * ^ S H 
1 kT y h <D =r — X £ teSST S «fc "9 \z L T <fc ^ . 

D 1 fe » * «> % S»^D';Kk 1 t^Pr-^D 

y*Vddq*Sa£*£n.y*Ck 1 & £ 83 x - £ 
D 1 ft B - L S I WllE«**l*ISlB*?«rffiv^T» 
«t5©T, L S I OWttOlf fto* ©»i«:5lti: 



PCT/JP9W00746 

WO 96/31038 

- 46 - 



n ^ cd 15 B 

stt»?j:E**' n **«**«h-cj:e*W5 s - 

? - , « * « 3E K * « *> « * <° * * * ± K ? * * * * 



WO 96/31038 



PCI7JP96/00746 



- 47 - 









S » ifc 




/g -& jb > 


Rfr <D ft? tl 

% /7l AC IK Ttfl 


** & ffi >>7 n »v 


/ In ^7 t 


TC IX. 


? « 85 *P 


:/ l- 1 y -/ la 


*fc fol > h 3? 
7t X IHJ W C -CfiC 








h IP 1£ M /7 n 

-1— EG <S *P s 


*y v la ^3 ^ x /i^ 




w fa 


/T) -4r /|\ i- 
v>j ys. /j» u 


* 4ft L r * H 


j >» la ^ ^ tc zn. 


9 « FJ ?W 


TO 








± H5 £ PI 






fi m © r c a 




-3 ma m 






C TV W> C 7 


x m foi fia ^ » 

J& ia mi lv ^ UL o 






E U S3 
0 - JL. ISC 


hC t(h ^7 n * ^7 
a* *P > u 7 V 


1a *3 JJ^ iE. » iZSC 'lA VJ 


iZSE, ^- x> 


— ) ^ 

-s lea 




t? ^ US «^ A 

BG 2£ Bra 7 5* 


-& fi^? TP 2^ ^ (Tl 
1a ^ 1L » 2SC. iA ^ 


7* ff^ 

tZSt 7K> HR 


il 
fa 


2 IOt 


s? * ;w x - * 




X rT* L 




* t h s 

W 


£ £ tt« t 


t53i!*S 3 iS« 


© M ffi ID 




S o 

t> . x ic 


fa _BL vlff 14* JSf 




rti ^ET fol E£ 

Py ap IHJ « 






3^ rti ffl In! K. 
5G P3 BP IHl J© ^ 


Jt 1c a fls y u v y 


s scfc Mr 

IE ^ 36 ft 


fol 2& 


2fc Lr JL fie 


*a\ tra ie AH as 
Rl S3 56 13 X H 


ra » El T C T 

IS! JS # % IRJ — -L* ^ 








£ S wSc T 


X M rfr TB" C t- fi3 ir& 

o B^S t> Be K 


m ^ /§ 151 
Co> ia IHJ 




* . 

7 . ± E 


35 tg £ o v 9 




E L S I 






ID A 6 ti 


a 9 i © ft m $ □ 


^ ^ is ^ 


i: 2£ 




E & ifc £ n y 




tz fit) ± E 


« l 


© » £ 


o y £ is # © 










, ± E Rl JH fi 


IS £ £ 0 £ 14 ± IE 


r * ^ 


x — 


* if # © 


til « l= J& b T 


1 O^SP ^ 


o ^ 0 iS 





WO 96/31038 



PCT/JP96/00746 



- 48 - 

8. ± IE 58 # 0 B& *< . tc , ±12 2fflOr^^ ^r- 

i oaj^iHiKt, ± iz m w mm & m ® & x. \* ± is us i 

© E » © - fc 3^ tt tt tt + S ffl * ffl » E » * * ^ 

co in mm a . 

9. ±K2ffi©x^*^x-*te^l*£&>$& 0S * 
± E * * * □ y*fe#§&£lH]B&*<±iE«R©T-* 

fcEtt©j&«l3l&«K. 

10. 3gi^^o^^^#&^±iaSi|i^n , v^(i%i: 
$ * n y*<g^©&*|K#1-£*'>'?^2n;fe&Ef ; 

©fimzWI-S^/hfetttt+SttailalKt' ± IE £ 

@ B& © dJ £ £ 2 {iS © x -< jVr-^^I^St 5 



WO 96/31038 



PCT/JP96/00746 



- 49 - 

1 1. ±EfttiiEtt*<±e***n?*e#;&tf±E 

± E £ & Isl 8 7 v^-ElK"C«lJS**ifc C t 
1-Si»#«l0lcEtt©3fe[Hl&&». 

feR It fcClfcfcft* 0 X tt 1 1 

i:E«o«fi0R81. 

1 3. lESfiBBi:, ±ES^iHlKOtti*$:iQ 1 a-r 
Sl*l8ISlE]S&fc*<# — ©LS I f ^TlS^tlt 
£ft«£:1-5l9#® 1 OXtt 1 1 lcEft©a©EKR 

S o 

P3fi&[slB&£:±E2te©-r-<' S?*;Ux — 
^ T , 

±E*S&ISi&*<S& lll/f 2<Dfc2£*&i&£&*>. ± 

L±E» lOfiSURCtliitSSUaKil, ± E x 
^ * - * # k [3 J8 L , ^osgofill'fett 



WO 96/3 1038 



PCT/JP96/00746 



- 50 - 

n m £ 2 n . 

±E3<§lEj&8Stt* ±IESgl©fcS!i»KS.tf±IE 
B©ttA«tt5tt**2©rt SB.ia.K t £ ti *> , ± IE 
^ ic » 1- 5 Si H © * /Jn ic c tt L 2 {£ © x 4 S? * 

1 5. ±E«#aS«tS«tt. Sen, 
?*5B£0»fc..±E*»*n'!'*56£EI»fc-tEiil 

± IS 2£ # ? □ 9 ?!!ll»*'-tE* 1 © fl- 8P ? a v 

3 «t £ $ ft * 

JiE*PSK**±EJB 1 © ffi * ci y * # © « « 

© & s e $s a . 

1 6. ±E2£Sfi»ttttSfc t -* »4(Dfia»^l. 



WO 96/31038 



PCT/JP96/00746 



- 51 - 



X BB 9Y 


BP y o y £ re 3E 03 » 


tt 


. flfr 3e Ji 22 


W4* srv 

» T 98 


■» T 


-t <rv 4*^ nrt 

o re 25 la 


ofr l* u an sat 4*=* m of 


CD 


re m ffl 73 5: 


7 W ^ 


^ V 






i 

L 


, x G re » 


13 K O 


ffi 77 


tt , ± G 


OBr* ^ — v *— tur 1 


T 


± G $ 1 © 


E 








± 


G 7 4 )\* & 


iHl » CD 




tt , x E 


Sg 3 ©fcgtt £ :fr L 


T 


f ~W> Wft >. 


o ^ ^ 


re a 


nn (Mr i — /M> 

G2J » (<- t* 




ft 


•4- 4=fc 

/c ^ c £ w 


H c T 


"T -Jfc 

O SM 


T-h- raff l c 

^ Jg 1 5 


cE*©asa««« 


« 








1 7 . ± 






E§ tt . ± G 


^ 1 CD 


KI tVT7 


£ o y £ 




tt 


5 fit 38 ■? 


& *r u 


, ± 


E £ J53 13 


at* , ±e» i 


£ o y £ ic 


^JCcJ L 


7c is 


It 


, o ± E x -r * 


;v 


r - £ # 


CD tt S 




•J fiSttf 




fit 


^ & ^ t 


, ± EB 


1 


2 


©e c » * ft 




ftij^^ffifit 


S8 « 


cf tl 


± IB & * 






±SBm 1 © 




D 


^ c 2t j& 


-f s ^ & ± e jgfit 




■? t ± E » 




t (I 


«fc 0 # JE 




± 


ss « m m k 


It ± E 


^ 1 








& ± E fT X 


& fit & 


1- t 


_t aa « 


£ fit C «t U » EE L 




« # £ ffi * 


t5i 


o m 


fi£ $ ft fc 


z n & &mt + & n 


# ffi i 6 e 


<fi © Ml 


% ft 


£ S . 












1 8 . ± 












E£i£ * 




ft EE © X K 




x a 


^ t 5 J: 


«l $ £ ft > 1E5S 




S tt *< ± E 




□ 7 



WO 96/31038 



PCT/JP96/00746 



- 52 - 

^^ b ffl * S 1 7©^1*ti*i=Eft©»3*IfcK. 

l 9. -^Yfni/n-tevU-fc, ±R^JVu7u J t>y 
■^©J&SUiffi^Sx-^&E*"*"** l o IB tt S S t . 
± E g 1 © E tt 8 B * * 1 &tfSi2©*5gl§l?&*ttL 

£1-;&S[52©Ett£K££*>^<I^&SgfiK;&^-C, 

±aa^i©8B««att^ ±E£2©£&&ss£:ffL 
± e sa « s » a; , «.»^s*fttsn5^»i'Df f 
±E&2©£&i»KKtii;*j-f*«fc-i>K ±1S 

fl.iS£oy ; ?<{f-s§©i£*I££'n:£-£7 ; -* i: LT±i£ 
± E H 2 © & •& »»»i:HiA.t4^«*^ fe . :t 

20. ±ESgi©Ett&Bi±**^''**^ :/:5rA7 

2 1. ±Ev>f^oyntyft±Sagl©SfiSI 
i:tim3©G5HitSlK?:^LT^eE$n, ± E S 1 © E 



WO 96/31038 



PCT/JP96700746 



- 53 - 





± E x it $ Jl t - 


* m 






UK* 




{Z 4* i" 


s s 


BE 




L T 


is 










> 


t«M*Sl 9 3Z. 


w * 


J@ 2 


n 


sp 


tfc rr\ & 

l a 


■& Afl Si 
^3 x± ^ 




2 




y V 


> 
c 


_L 


sP ffi 1 


ap fg- 

fic UR 


*£ m 

3% IB. 


> 

c 


ttJ&3&tfJS4©:S2IR 




] 


-r 






AC 


1 

1 


© E tt g K , ^ ffi 


* e. 






4 t 


X K M 

« /r BP 


s7 n %*i 
y u y 


V la 


^zJ 


K £ -3 § ffi 5£ © £ *I 


* *' 








/7 n »** 
y u y 


ft -& 

/ la ^ 


<1 nv 




titttC, ± E 


# SB 


47 D 






In ^ ^ 




rp'J WJ 






1 © 


E « 


as 


(EL 


t~ ?P 4# 

Be TO 


Jr 7i +. 

C 4t 7w 


X -1 






«t ^ 






-h 
4w 










±E£i£2ay47*§ 


« 


, ± 


E 






is 






Jh IE "7 £ o^/oiz 


■v 




Or 

5 


-Jo X V- 
-ft O ck 




C 4L > 




± E x V ^ # ^ x — 




* tt 




[_ 
X 


fic W> o 


VJ ta 


id 2R. 




rtLT±E^*n 


y o 


•tr y 


■9" 


















1 
1 


Q T7 1+ 


» rjjr 
P« 


o n 
z u 


» — 


E«©«*»«8« 


o 














z 


3 . ±Em#*as^ 


S t± 






f/r 7E vJ 


m Mr W/r 
/RJ tK *X 




1- 


* * □ ? £ iE # % Jf* 


j« -r 


* IS 


IS 


@ 




± E 




a 




y > 


yt4 






u ± e 


^ □ 








© '> 






O >y /7 


{I % 








£ *f t 




± IB £ 


O V 9 






± E fl- 8G 4> a ? 47 




tt ± E 


m 


1 © 52 






± 


HB*20Ett81i: 




$ n s 


J: 


■5 fit fiJt 




^ £ 




ft« 1* * W # 3 1 


9 X 


IS * 


a 


2 0 K 


E © 





WO 96/31038 



PCT/JP96/00746 



- 54 - 

24. « * » s * fr v^, &fc^fc£j£iifi<D}g#*io 

- * ££f3L1-*£S3ffit£SLJtx-* £ J51 i£ # £ 
© & HI & £: * lEfi8»R*^ijLfel'it»II 

ttHSSi:**>-3jg2C!>g<3lE]&£:, ± E SS » B K '<5 
^ ^ ^ ^ - _ ^ ^^HLTtii^i-SSg 2 © 2S « E K i: 

4 toi i %^»tt4<§f sas^». 



WO 96/31038 



PCT/JP96/00746 




WO 9631038 



2/21 
Id 2. 



PCT/JP96/00746 




WO 96/31038 



PCT/JP96/00746 




WO 96/3 1038 



PCT/JP96/00746 



4/21 

124 




WO 96/31038 



PCT/JP96/00746 



5/21 

as- 




WO 96/31038 



PCT/JP96/00746 



6/21 



WO 96/3 1038 



PCT/JP96/00746 



8/21 
13 S 



Vtt 



Rtt 




86 87 



Ck11 




>t 4} *T* ! > T f! > T* r 



; rW^I 82-1 82-2 82-3 r£z: r— ^ ; | 82-5 82-6 82-7 



D11 Ck15 




WO 96/31038 



PCT/JP96/00746 




WO 9631038 



PCT/JP96/00746 



Vddq 




Ck2i 



104 
-D21 



Doe1 


Ame 


Mode 


G21 


G22 


G23 


G24 


0 


0 


HZ 


0 


0 


0 


0 


0 


1 


HZ 


0 


0 


0 


0 


1 


0 


NRZ 


0 


0 


Dt 


/Dt 


1 


1 


AM 


1 


ExnorfDt. Ckt) 


1 


0 



WO 96/31038 



PCT/JP96/00746 



11/21 
12 I 



Da 



Cka 



tL 



119 



Dr21" 



Dt21" 



111 
Vddq 

Ckt 



-A 



^110 



021 





Ck21 



20 



119 



Df22~ 
Dt22- 



112 



7=t 



110 



022 



Ck22 



120 



119 



Dr28~ 
DI28- 



118 



D28 



Ck28 



'120 



6 



WO 96/31038 



PCT/JP96/00746 



12/21 
0 12 



Q 



■121* 



MPU 



126-n. 



122 



X 



SRAM 



123 



124~ 



127 
J— 



o 




D 




o 




5 




33 
> 


• • • 


> 








2 









AX 



129 



128 
_2 





125 











) 



T 

120 



WO 96/31038 



13/21 



PCT/JP96/00746 



es 13 



131-a 131-b131-c 131-3 
/ / 




|BPF2 | fDRvi^v -1 32-7 



132-6 



|D£C2 lfENC2V l32-a 



MM 
132 



1S2-1 



BP^ [dRV3^ -133-7 



[DEC3 | fENC3lK-133-b 



133-6 



CF 



133 



*133-1 
FD 



BPF4 | |DRV4^ 1 34-7 



DEC4 | |ENC^M 34-c 



134-6 



-134-2 



CRT 

"7" 

134 



WO 96/31038 



14/21 



PCT/JP96/00746 



H14 



(a) 



FD 




^'AAAAAAAAA/ 

.wwvwwvvwvvm 



MM 

(fflifia : (3) 



(b) 



FD 




DCR 




MM 



■ 1 i i i « ■ I 



' ' 1 t I 1 1 I 



10 20 



50 100 200 
HiSaj£# (MHz) 



500 1000 



WO 96/31038 



PCT/JP96/00746 



15/21 

EI15 




WO 96/31038 



16/21 



PCT/JP96/00746 




WO 96731038 



17/21 

H17 



PCT/JP96/00746 




B318 




WO 96/31038 



PCT/JP96/00746 




WO 96/31038 



21/21 



PCT/JP96/00746 



224- ^ 22 6-J 

Dt41 r7T B~' 

Dr41 
225-1 



1^2 227^ 



V 



223-1 





S 

222 



E123 



231-1 231-2 
_J 



Vtt 



Rtt! 



Vref 



233-1 



234-1^236-1 

ptsi— nrw 



235-1 



Dr51- 




237-1 



233-2^ 



234-2^ 236-^ 
Dt52— TTM 



235-2 



Dr52^ 




237-2 



233-8^ 



234- 8^236-fl 
Dt58- 

235- 8 
Dr58 





237-8 



i 



I 

232 



* BUS 



238 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP96/00746 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 H04L25/49, H04L12/40, G06F3/O0 
According to International Patent CI aui Ration (IPC) or to both national daaaificauon and IPC 

B. FIELDS SEARCHED 

Minimum docsmeotttiofl searched (daatiflcatioa system followed by classification symbols) 

Int. CI 6 H04L25/00, H04L12/40, G06F3/00 



Documentation aearcbed other (baa minimum documentation to the extent that aucb documents arc included in the fields aearcbed 

Jitsuyo Shinan Koho 1926 - 1996 

Kokai Jitsuyo Shinan Koho 1971 - 1996 

Electronic data baae consulted during the international aearcfa (name of data base and, when practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Gtation of document, with indication, where appropriate of the relevant passages 



Relevant to claim No. 



JP, 61-245658, A (Hitachi, Ltd.), 

October 31, 1986 (31. 10. 86) (Family: none) 

JP, 5-14279, A (Nippon Telegraph & Telephone 
Corp. ) , 

January 22, 1993 (22. 01. 93) (Family: none) 

JP, 62-180643, A (Hitachi, Ltd.), 

August 7, 1987 (07. 08. 87) (Family: none) 

JP, 4-160840, A (Terumo Corp.), 

June 4, 1992 (04. 06. 92) (Family: none) 

JP, 3-37747, A (Hitachi, Ltd.), 

February 19, 1991 (19. 02. 91) (Family: none) 

JP, 62-90045, A (Kokusai Denshin Denwa Co., 
Ltd.), 

April 24, 1987 (24. 04. 87) 
& FR, 2591833, B 



1-24 



1-24 



1-24 



19 - 23 



19 - 24 



24 



| | Further documents are listed in the continuation of Box C [ | See patent family annex. 



* Special categories of dteu\documensn 

"A" rUKumc i w defining ta« acnaral saua of ma an which Is net considered 
to he of particular relevance 

~E~ earlier document but published oa or after ma ieceruan'oual filing dale 

**L" document which may throw doubts oa priority ctaini(s) or which h 

cited to tatsWrsh the publlcatton dale of another citaooe or other 

special reanoa (as specified) 

"O" document referring 10 aa oral diadosare, vac. cxk initios or other 

T docaaeat pa htlshod prior to tha Utoruattoaal (Ilia g dale pal later than 
the priority data claimed 



T" Uicr docuaocat pubiisbed aUer the iafeemauoaal Gliae; d*u or priority 
dsto and net la conflict with the applicauoa bat cited to uadaiaaad 
the principle or theory undertyieg tha ioveatioa 

**X~ doosmeat of particular relevance; the d aimed lavcatioa csanot be 
considered novel or cannot be ooaudcrrd to involve an iovenovs 
slap whan the document is ukea slone 

**Y" documcat of particular relevance; the claimed inventioa otanot be 
rnnsiikrrd to involve aa ioventive step wbee me documcat is 
oombised with one or more other such documents, auch coabinatioa 
being obvious to 1 pcrsou skilled ia the art 

document member of the same patent family 



Date of the actual completion of the international search 

June 14, 1996 (14. 06. 96) 


Date of mailing of the international search report 
June 25, 1996 (25. 06. 96) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



HBSSaUK** PCT/JP96/00 74 6 



A. 5691tf>K1-*#tf<35MS (SQKtttFftiS (IPC) ) 

Int. CI* H04L25/49. H04L12/40. G06F3/00 



■««Tofc*iNM» (BBttYHHS (IPC) ) 

Int. CI* H04L25/00. H04L12/40. G06F3/00 



B*B«fflfr3&£« 1926-19 9 6* 

B*S&H»8»fje&* 1971-1996*F 



#x=ry-* 






A 


J P. 61-24565 8, A <ttX£tt B &Kfl9r) , 

31. 10£. 1 9 8 6 (3 1. 1 0. 8 6) <7rS!J-fcL) 


1-24 


A 


J P. 5-1 4 2 7 9, A (e**«tra*5££tt) , 

22. 1JT 1 9 9 3 (2 2. 0 1. 93) (7rS!l-4U 


1-2 4 


A 


JP, 6 2-1 8 0 64 3, A (^ttB4Kfff) . 

7. 8£. 1 9 8 7 (07. 08. 8 7) (7r^-^D 


1-24 


Y 


JP, 4-16084 0, A (7Vl^«=5*;£tfc) , 

4. 6J3. 1 9 9 2 (04. 0 6. 9 2) (7r5 9-6U 


19-2 3 



0 C*<o«#lct3Cil»^*$i^rv^^,. 



<Dfr«teXliit#&**^ x £%* bit* 



14. 06. 9 6 



0*H»lf/f (I SA/J P) 
MB** 1 0 0 



5K 



9 19 9 



03-3581-1101 rt* 3555 



*5tPCT/I S A/2 1 0 OS 2 (1 9 92^7^) 



SBRtt«#* PCT/JP96/00746 



1 9-24 



JP, 3-3 7 747, A U*5t£ 
19. 2JI. 1991 (19. 02 



9 1) (7r5J-4U 



TP, 62-9004 5, A (HK«flMtKtfc^£tfc> , 

24. 4^. 1 9 87 (24. 04. 8 7) &FR, 2 5 9 1 8 3 3, B 



24 



^PCT/ISA/2 10 (»2^-S?0**) (1 9 9 2*7^) 



